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POPULAR MECHANICS 


Shearing sheep Machinery | 


— 

F Works Wonderful Changes Down on the Farm 
Machines for milking cows, and 


sheep shearing machinery” are | 
working wonderful changes in the 
scenes and customs of our former 
farm life. No up-to-date sheep 
ranchman would be without his 
shearing outfit now, any more than 
a seamstress would try to make 
garments without the aid of a 
sewing machine. It takes away 
much of the romance from the 
former associations of the shep- 
herd but it adds money to the cof- 
fers of the sheep owner. To say 
nothing of the wonderful saving 
in time, from 8 to 24 ounces more 
wool can be obtained from each 
sheep by the use of the machine 
shear. As this extra quantity of 
wool is that taken next to the hide 
it is the most valuable part of the 
fleece. 

The sheep shearing machine is 
the invention of a Chicago firm, 
the Chicago Flexible Shaft Com- 
pany, La Salle Avenue and Ontario 
Streets, which firm is now its larg- 
est manufacturers. Four stages 
in the process of taking the wool 
irom the sheep by ‘neans of the 
machine are shown in the accom- 
| panying illustration. 

The sheep likes the machine 
much better than he did the old 
method of shearing by hand. It 
makes him look much more pres. 
entable when his fleece has been 
shorn and he is not hacked and 
gouged with the sheers as he used 
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OHIO IN OUR LARGEST DRY DOCK. and drew 17 feet of water. When she passed into the basin 
| ae there was 11 feet of water between her keel and the dock 
— ' : sill. There were four feet to spare on each side of the vessel 

Greatest Basin in American Cradles a Pride of the New Navy at the dock’s narrowest point and an unoccupied space of 

— 357 feet between her stern and the dock gate. It required 

some time to place this iron “baby” of the navy in its giant 
cradle. The vessel is soon to make its final trial trip. She 
is considered one of the most formidable war vessels of the 

“new navy.” 


The docking of the great battleship Ohio in the largest 
dry dock in America was witnessed by a huge gathering of 
people at San Francisco a few days ago. Colossal as is the 


a Ohio, it seemed swallowed up in this enormous basin, which 
has just been built by the Sau Francisco Dry Dock Company 
i] There is not in the world an equal to this dock in the way nae = 
of construction and convenient arrangement. It is 750 feet : 
ae long, 122 feet wide at the top and 80 feet wide at the top D4) JI CO} 
: | of the keel blocks. There is 28 feet of water over the sill 
, at high tide. Three huge centrifugal pumps are employed 


in emptying the basin. Each pump is capable of sucking 


up 40,000 gallons of water per minute. Even at this rate |i ; . iors ae 
Several hours are required to clear the dock. . : ae = * (85 Fremont St., SAN FRANCISCO, CAL 


The Battleship Ohio, which was christened and launched 4, 
7 by the late President McKinley, has the honor of being the 4 ‘ A WIRE OPE Eee 
| first vessel to be placed in the new dock. Three powerful oe = AERIAL WIRE ROPE 
| tugs were required to tow the vessel to the basin from the = eur ‘ 
a) ship building yards of the Union Iron Works. The battle- Ni at : TRAMW YS 
ship has not been out of water before since being launched , : A, be 
in May, 1901, and her hull was filled with barnacles and ; 
i sea weeds. Her hull is being thoroughly scraped and she 
’ is to be treated to several heavy coatings of paint. Her 
huge twin bronze propellers will also be placed in position 
in the shafts. 
The comparatively small space the battleship seems to oc- 
cupy in this immense dock, may be noted from the illustra- 
tion. After she was in position there was plenty of un- eS es t, 
occupied space in which couid have been docked several NE 
i other large vessels at the same time. Ah URIDE, COLO. 


The new battleship Ohio, is 393 feet long; 72.2 feet wide Mention Posulas Mockautes. 
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Make Birds TaKe Their Own Photographs 


Wonderful Results Thus Obtained That Will Add Materially to the Science of 


Ornithology 


Making birds take their own pictures 
is the latest and most fascinating prac- 
tice of the ornithologists. By this new 
process some new and remarkable pic- 
tures have been obtained, one of which 
is shown in the accompanying illustra- 
tion. The birds are two young chicken 
hawks, unconsciously photographed by 
their mother just as she was starting 
to feed them. The man who arranged the 
camera for the use of Mrs. Hawk was 
Robert Hegner, 9203 Pleasant Ave., Chi- 
cago. He was disappointed that the 


Young Hawks Photographed by Mother Hawk 


miss the chance of getting her babies 
photographed. The other illustration 
shows Mr. Hegner arranging the camera 
over the bird’s nest so that the mother 
bird will make a snap shot of herself 
or her young when she returns. 

This process of bird photography is 
as simple as it is interesting. The cam- 
era simply takes the place of a trap 
only that it does not imprison or harm 
the bird. The best results are obtained 
by placing the camera near the nest. A 
string is stretched from the shutter re- 


after the young birds are able to leave 
their abodes they often make the nests 
their headquarters and return there to 
get the food brought by the parent bird. 
This is especially true of hawks and 
other of the larger birds that build their 
homes in trees. It was through this weak- 
ness for the nest that the splendid pic- 
ture of the two young hawks, as they 
are about to be fed, was obtained by Mr. 
Hegner. Of course the process of tak- 
ing nest pictures is greatly simplified 
when the nest is on the ground. 


mother did not get her physiogomy in lease across the nest and when the bird 
the picture. Probably she was too bash- steps on or into the nest it pulls the in 
ful, but like all mothers she would never string and takes a snap shot. Even 


STRANGE EXCHANGE OF COMPLIMENTS. 


President Roosevelt’s Wireless Telegram to King Edward Answered 
by Cable 


The inauguration of the Marconi system by an exchange 
of compliments between the President of the United States 
and the King of England developed a strange mixture of the 
hewest and oldest in trans-ocean telegraphy. President 
Roosevelt sent a pleasant greeting to King Edward over 
the Marconi air line, but the reply did not get back until the 
following day, and then it came under the ocean instead of 
over it, and traveled along a big copper cable in the good 
old orthodox manner instituted by Cyrus Field. 

It appears our message made a rapid and successful jour- 
ney eastward and landed in Paldhu, the Marconi receiving 
station, O. K. It was then forwarded on the telegraph lines 
of the Postoffice Department, and in due course reached His 
Majesty. The reply was written, but the government lines 


But the nest is not at all an essential 
making birds take their own pic- 
(Continued on next page.) 


had gone to bed, and so the royal message had to take its 
turn and remained on a hook until morning. Then it went 
forward over one of the ocean cables. The reason for this 
undignified performance is that the government postal au- 
thorities are insanely jealous of the new system and would 
not recognize it to the extent of delivering a message for 
transmission. 

And so America has all the glory of the first complete 
wireless message. 


The American Society of Mechanical Engineers of New York 
after a heated debate passed resolutions opposing the metric 
system. 


Lieut. Enestroem, the Swedish aeronaut who attempted to 
make a balloon voyage from Stockholm to England, has 
failed. His balloon descended at Randers, Jutland, owing to 
change of wind and fog and he was compelled to abandon 
the trip. 
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POPULAR MECHANICS 


Preparing the Camera for the Bird to Take Its Own Picture 


tures. They may be made to photo- 
graph themselves in the fields, in the 
yard, on the eaves of houses, on fences 
and nearly everywhere, by merely bait- 
ing the piece of string that leads from 
the shutter. One late device is to place 
a piece of fat at the end of a wire elec- 
trically connected to the shutter of the 
camera. Timid birds, like the thrush, 
will approach the bait and pick it up. 
At once the shutter is moved by this 
action and an instantaneous exposure is 
obtained. 


To get photos of nocturnal birds the 
wire is arranged to light a little mag- 
nesium as it releases the shutter. Still 
another method of getting the pictures 
of birds in their natural elements is for 
the photographer to operate the camera 
himself from a hiding place by means of 
a string or a long rubber tube. ‘lhe tube 
is used where the shutter has a pneu- 
matic release. Food is spread on the 
ground to attract the birds. By this 
process the photographer can watch the 
action of the bird and take the picture 
at the most desired moment. However, 
the best results have been obtained by 
the trap process of making the birds 
take their own photographs. 


Coke is most commonly prepared in 
ovens called coke ovens, which, when 
filled with coal, are closed up, excepting 
an opening for the exit of the gases and 
a few smal! holes for admitting air. The 
coal is ignited at the top, allowed to burn 
until no further visible smoke is emitted, 
and then allowed to cool gradually. 


Textile mills of Fall River, Mass., are 
experimenting with paper cop tubes on 
ring spinning frames, the idea being to 
use them in place of the bobbins now in 
use. 
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FOR REMOVAL OF PRESS CAKE 


AN ECONOMICAL AND CONVENIENT 
SIRUP FACTORY. 


Improved Methods That Would Prevent the 
Present Wholesale Waste of Cane Juice 


By H. [W. Wiley, Chief of the Bureau of Chemistry, 
United States Department of Agriculture 

An important problem in connection 
with the study of table sirups is the 
improvement of the milling processes 
in order to secure the largest possible 
expression of the juice of the canes. At 
the present time single mills of three 
rollers each are almost universally em- 
ployed. The percentage of extraction is 
low and accurate measurements would 
probably show that in many cases not 
more than 60 per cent of the juice con- 
tained in the cane is expressed. The 
juices of sugar cane can be made to com- 
prise about 90 per cent of the total 
weight of the canes. 

The bagasse coming from these. primi- 
tive mills is entirely too wet to burn ef- 
fectively. The establishment of milling 
processes which would leave the bagasse 
in a condition to be burned would not 
only increase the total output per ton 
of cane, but also diminish the expense 
of manufacture. For the bagasse ac- 
cumulates and must be removed and it 
is evident, therefore, that if it can be 
burned and furnish the heat for manu- 
facturing operations it would be the 
most economical way of disposing of it. 

The addition of antiseptic to the sirups 
is to be in all cases discouraged as ill 
advised and possibly injurious to the 
consumer. Freedom from fermentation 
should be secured by packing the fin- 
ished product in such a way as to ex- 
clude germs, or if germs be admitted 
during packing, the final package should 
be sterilized before being sent to the 
market. 

The practical sirup maker can easily 
devise a factory arranged fn a suitable 
way to secure his purpose. In order to 
make some suggestions which may re 
heipful in a case of this kind T requested 
Mr. G. L. Spencer of this bureau to pre- 
pare a brief outline sketch of a factory 
for making sirup and as a result of this 
request the plans in Figs. 1 and 2 have 
been prepared. It must be understood 
that the object of these sketches is not 
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CANE CARRIER 
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SIRUP FACTORY. 


GROUND FLOOR (SKETGH PLAN) 
SCALE wFEET 


OIRECTION OF PREVAILING WINDS 


CANE SHED 


.| 


(BUILDING IN OUTLINE ONLY} 
C JT, CLEAN JUICE TANK 
oP. JUICE PumMP 

SP, SCUM PUMP 


Fic. 1.—Sirup factory, ground floor; sketch plan. 
By H. W. Wiley, United States Department of Agriculture 
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POPULAR MECHANICS 


to furnish working details for building 
a sirup factory, but only to give in gen- 
eral an outlined plan of arrangement 
which will be suggestive to those who 
may be intending to build a factory witb 
all the modern appliances. 
SEA BOTTOM INVESTIGATION FROM 
BALLOONS. 


In his balloon experiments Rev. J. 
M. Bacon has been able to see the sea- 
bottom under clear water from a height 
of 500 ft., all waves seeming to be blotted 
out, with no apparent scattering of light 
from the surface. At 1,000 feet or higher, 
all water—whether deep or not—seemed 
opaque. Photographs taken during the 
ascent on a clear day became gradually 
blurred until at 4,000 feet good pictures 
were made impossible by the dust parti- 
cles that reflected the sunshine, the 
definition over water being better than 
over land. 


Two substances known as “ephthol 
gold” and “ehpthol silver,” consisting of 
two alloys of tin and copper in extra 
fine powder, have been successfully em- 
ployed in England in veterinary practice 
as a dusting powder to form an imper- 
vious and protective covering for freshly 
made abrasions and wounds. 

The Journal de |’Electrolyse of Paris 
says: The coefficients of resistance of 
both iron and steel, under all conditions, 
as of concussion, compression or elonga- 
tion, are raised from single to double 
their value by the addition of vanadium 
even in such minute quantities as 5-10 
of 1 per cent. 


London has, in proportion to its popula- 


tion, more shade trees than any other large 
city. 


Recent discoveries of graphite near 


Shasta, Cal., are to be worked on a large 
scale, 


Cane Field of T. J. James, Adrian, Ga., by H. W. Wiley, U. 8. Department of Agriculture 


MAKES THE BLIND TO SEE. 


Device Said to Transmit Image to the Brain Regardless of Eyes 


Prof. Peter Steins of Paris, France, claims to have dis- 
covered the secret of restoring sight to the blind. Not only 
does his process restore lost sight, it is claimed, but gives 
vision to those who have never seen before. 

The Revue des Revues of Paris publishes the report of an 
experiment performed by Prof. Steins on Dr. Caze. Steins 
took Caze into a dark room and bandaged his eyes so he 
could see nothing. He heard the professor walk to and fro, 
strike a match to light a lamp, and then felt the apparatus 
fixed around his temples, whereupon he instantly saw a 
dim light which enabled him to distinguish surrounding ob- 
jects. Presently the light became stronger and Caze was 
able to count the professor's fingers when they were held 
before him and to enumerate other things in the room. Just 
as he was feeling his vision clearing further and was con- 
vinced he would soon see normally Steins suddenly removed 
the apparatus and Caze was in total darkness. 

Stein’s claim rests on the theory that a man does not see 
with his eye but with his brain, the eye only serving to 
receive the image, which the optic nerve transmits to the 
seat of perception. If, then, the image be transmitted to 
the brain without eyes a blind person can see as well as 
anybody else. ‘The professor's apparatus is on the same 
scientific basis as a telephone with the substitution of light 
for sound, 

Caze states that several other physicans experimented 
with the apparatus, but none was able to explain how the 
astounding results were obtained. 

Mica to be used for electrical purposes should be very 
pure and free from inclusions of oxide of iron and from 
chise] marks. 
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CANE SHED ROOF 


Fia. 2.—Sirup factory, second story; sketch plan. 
By H. W. Wiley, U. 8. Department of Agriculture 
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MAKING CARBONS FOR’ ELECTRIC 
LIGHTS. 


The bright electric are lights which 
nightly dispel the darkness in every civil- 
ized city of the globe require thousands 
of tons of “carbons” each year. The 
manufacture of carbons in the United 
States and Europe has reached large 


be an utter impossibility to produce good 
carbons at the prices which at present 
very keen competition requires. The 
ovens cover an enormous area, as will 
be gathered from the fact that when 
all are full they contain upwards of 200 
tons of manufactured material. The 
ovens are heated by producer gas, which 
passes from the generators through a 
duct running down the center between 
two rows of ovens, beneath the floor 
level, as shown in the accompanying 
illustration; a second set of ovens, for 
the preliminary baking, is built above 
ground, and forms the background of 
the same view. 

By means of an ingenious system of 
water-sealed outlets and movable pipes 
the gas is admitted to one of a series of 
ovens, in which it is burnt with air, pro- 
ducing an extremely high temperature, 
and the hot products of combustion are 
led away through the succeeding ovens 
until they are carried off to the chimney, 
at a comparatively low temperature, by 
the movable fluel shown in the fore- 
ground of the view given above. Thus 
the whole of the available heat of the 
gas is utilized. While a range of ovens 
is being heated in this way, others in 
advance of the range are being re- 
charged, and those in the rear of it are 
cooling down. From time to time fresh 
ovens are brought into the range at the 
cool end, and others cut off at the hot 
end, the process being carried on with- 
out cessation in an endless cycle. The 
pots in which the carbons are baked 
are made on the premises; the illustra- 
tion shows these, and the method of 
handling them. 


Carbon Works, Range of Ovens 


proportions, but it is only recently that 
the first factory was put in operation in 
England. After the ingredients have 
been ground, mixed and brought into 
proper shape with great hydraulic press- 
es, the carbons are packed in circular 
ovens to be baked. The Electrical Re- 
view, London, thus describes this depart- 
ment of the new works: 


The ovens in which the carbons are 
baked form one of the most important 
items in the manufacture of high-class 
are lights, and without the latest and 
most improved economical type it would 


FISHER AUTO-SHOW. 


The Fisher Automobile Show at In- 
dianapolis, which will be held from 
April 6th to 11th, is going to be one of 
the important events of the year in au- 
tomobile circles. Exhibits to the value 
of nearly $100,000 are promised, and the 
attendance is going to be very large. 


The deepest oil well in Colorado has 
been opened at Florence where a large 
body of oil was struck at a depth of 
3,100 feet. 


POPULAR MECHANICS 


MAKES SWIMMING EASY. 


Pedal Attachment That Adds to the Speed 
and Buoyancy 


An attachment for the feet which will 
greatly accelerate the progress of a 
swimmer and at the same time lessen 
his exertion has been invented by a Mas- 
sachusetts man. With this appliance it 


Swimmer’s Pedal Attachment 


will be found that the buoyancy is much 
increased while the bather is in an up- 
right position and treading the water. 
As will be seen, there is a toe cap, to 
be slipped over the end of the foot, with 
an anklet to hold it in place and aid in 
supporting the rigid bar to which the 
propelling wings are attached. The 
wings are operated by the motion of the 
feet through the water. These wings 
are hinged on either side of the central 
support, and when the foot is being 
drawn up in position for the next stroke 
the flat blades fold together and offer 
little or no resistance to the water. When 
the return movement begins, the water 
opens the blades and they present a 
broad, flat surface, with which the swim- 
mer can obtain great leverage on the 
stroke. As the device is constructed al- 
most entirely of aluminum, the weight is 
not great enough to inconvenience the 
wearer when he is walking, and the at- 
tachments offer no discomfort while in 
the water, rather affording greater eii- 
joyment by the increase in speed which 
is thus made possible. 


HOW ALL MAY BECOME RICH. 


Editor Popular Mechanies:—I thought 
I would tell you how every one may be- 
come rich. The center of the earth is 
acknowledged to be a molten mass. 
Now if two liquids of different densities 
be mixed, the one with the greater den- 
sity will get as near the centre of the 
earth as it can, even forcing the lighter 
one up. Now gold and platinum sre at 
the same time the most precious of 
metals, as well as the densest of sub- 
stances. Therefore, the molten gold aud 
platinum in the inner part of the earth 
must have gradually settled toward .the 
center of the earth, and now, there is 
a huge mass of the most precious metals 
on earth at. its very center. All one has 
to do is to pump it up, and his fortune 
is made. This idea is not copywritten 
so any one may use it to make his for- 
tune who wants to. 


Grover Sexton. 


Tola, Wis. 
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Automobile Wireless Telegraph Stations 


All the romance and mystery of the wireless telegraph is 
rapidly disappearing; in fact, it bids fair to become as com- 
monplace an affair as a banana cart or a popcorn wagon. 
While Marconi is annihilating ocean space an American has 
equipped several automobiles with instruments of his system 


Automobile Equipped With Wireless Telegraph Oucfit 

of wireless communication, and offers them for sale to curb- 
stone brokers in New York. The Electrical Age in describ- 
ing the first of these curious combinations, says: 

This vehicle is known as Wireless Automobile Station No. 
1 of the American De Forest Wireless Telegraph Company. 
It consists of the body of an automobile, on which is mounted 
a large glass case containing the wireless telegraph outfit 
and the operator. Reaching into the air a distance of 12 or 


15 feet is a brass rod about one inch in diameter. This rod 
takes the place of the usual mast or tower. on top of which 
is fastened the autennae or collector usually made use of in 
Wireless telegraph operations, and from the collector which 
surmounts its top the vibrations are sent out, reaching a 
number of brokerage houses in the vicinity in the form 
of quotations of the curb market. 

The automobile derives its current from a set of 48 cells 
of storage battery, six cells of which supply the current 
hecessary to operate the wireless instruments Although in 
this system the induction coil is dispensed with, one is used 
in this instance temporarily in conjunction with a two-ine! 
spark coil, giving a spark two inches in length. A later 
type of automobile station which is now being constructed 
by the company will be equipped with a motor generator set 
operated by storage batteries, the pressure of which will be 
raised to 20,000 volts by means of a step-up transformer. 

It is stated that five brokerage houses are now equipped 
with receiving instruments of this type, and it is claimed 
that the installation of the wireless service for the trans 
mission of curb quotations means a saving of 15 minutes 
over the old messenger system. When the lightning-like 
fluctuations of the stock market are taken into consideration, 
it will readily be seen that this saving in time is of con 
siderable importance to brokers and their customers. <Ac- 
cording to the method now in vogue the messengers of the 
different brokerage houses are posted among the curb bro- 
kers, and either deliver the quotations in writing to their 
concerns or telephone them, but now, with the wireless 
automobile station, a reporter gives them to the operator 
in the automobile, who in turn transmits them to the dif- 
ferent receiving stations. Among the stations is one in the 
office of the “Wall Street Journal,” which on February 7th 
published the first wireless curb quotations. 

Wireless telegraphy is put to a very severe test in these 
operations on account of the larke amount of steel used 
in the buildings, the steel acting like so many autennae or 
receiving wires. The company states that 90 per cent of the 
current is absorbed by these obstructions, and that 100 feet 
in the down-town district is equal to one or two miles out 
in the open country, where interfering objects are very 
few and far between. At present, on account of the small 
number of stations, it has been found unnecessary to equip 
them with masts or poles, but as the service is extended 
it will probably be found advisable to make use of a short 
pole, which can be put up outside of the window of each 
receiving station in the manner of a flagstaff. 

The company is now equipping three additional automobile 
wireless stations, one of which will be used in Chieago for 
transmitting curb quotations, and another to be used in 
Providence. 


SKi Drills in the Far North. 
The Main Task of the Soldier is to Heep Both Legs Together 


The ski drill forms an important fea- 


ture in military movements in Russia, 
Norway and other northern European 
countries where snow and ice abound the 
greater part of the year. With the aid 
of the skis the soldiers are enabled to 
glide over the earth and frozen lakes 
and streams with wonderful speed, 
which at times equals that of a passen- 
ger train. President True, of the True 
& True Co., in his European travels has 
made a collection of pictures of this 
interesting maneuver, of which the ac- 
companying is the most attractive. The 
Lumber Review says that the skis are 
made of very hard and elastic wood 
and that considerable skill is used in 
their construction. 

It takes much practice to manipulate 
the ski successfully. The new beginner 
often finds one foot going one way and 
one the other and the keeping of both 
legs together and both skis pointed in 


\\ 


the same direction is the great task Y > 
of the exercise. The staffs held in the ~ ie “fe 
hands are used to guide the course of the finda. 2 


travelers. 


Russian Soldiers on Skis 
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Easy Electrical Experiments 


By L. P. DicKINSON 


HOW TO MAKE A GYROSCOPE.—II. 


In the last chapter the rotating part of our instrument 
was described consisting of a brass wheel with an extremely 
heavy rim supported on suitable shaft. The field magnets 
and supporting frames of this motor will now be described. 

A view of the frame is given in Fig. 2 with two of the 


2 


_ 


four coils composing it in place. It consists of two side 
strips of iron marked A and D which are 44 inches long, % 
inch wide and %& inch thick; the end pieces of the frame 
C and B being made of pieces of brass % inch square and 
244 inches long. At a distance of 1 5-16 inches from the 
end of the iron strips, bore two holes 3-16 inch in diameter. 
These are to support the circular iron cores shown at H. 
These circular iron cores are of the dimensions given in the 
figure and are drilled and tapped at one end so as to be 
fastened to the iron strips by round headed machine screws 
passing through the holes already drilled. The frame is 
fastened together at the end by iron screws passing through 
the strips of iron and into the ends of the brass strips. 
Extreme care must be taken to see that the frame is rigid, 
and perfectly balanced throughout. To secure these qualities 
care should be taken to finish the various strips carefully. 
After the frame is screwed together bore with a small drill 
a hole close to the end screws and passing through the iron 
strips into the brass strips to a depth of % inch. In these 
small holes drive a tight fitting pin which will help to 
prevent racking of the frame. 

Coils are next to be wound upon the four inwardly pro- 
jecting cores. Two of these are shown in the figure, the 
other two being omitted to make the diagram clearer. 
Turn out from a piece of, brass, eight pieces 1-16 inch thick, 
and 15-16 inch in diameter, with a hole in the center just 
big enough so that the disc may be driven tightly upon 
the circular iron cores, to form heads to contain the wire 
to be wound upon the cores. 

About four ounces of number 30 double silk covered mag- 
net wire will be required. Wind each core with a layer of 
paper, fastened on with shellac, and cover the inside of 
the brass head with a paper disc, so that the wire cannot 
possibly come in contact with the core. Then wind the 
coils on the four iron cores, so as to make a coil 15-16 inch 
in diameter. Connect all the coils in series when they are 
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complete, connecting them in such a manner that a norti 
pole of one coil will be opposite to the south pole of the 
coil opposite. 

Before fastening the cores in place to the side strips A 
and D, bore a hole in the exact center of the two strips A 
and D, the holes being 44 inch in diameter. To these holes 
are to be fitted brass bushings of the shape shown at the 
left of the figure. These brass bushings are to form bear- 
ings for the support of the revolving wheel described in the 
last chapter, and accordingly must be flush with the sur- 
face of the iron on its inner face. The bushings had better 
be threaded into the iron and fastened by means of a set 
screw. 

We must provide means for supporting the apparatus when 
it is completed. It is to be supported by being hung upon 
the steel pivot P. This pivot is threaded into a brass strip 
84 inch wide bent into the shape shown. In order to exactly 
balance the machine it will be necessarly probably to exactly 
this piece of brass a little so that the screws which fasten it 
to the frame pass through slots cut in the brass instead 
of through holes. 

We are now ready to put the apparatus together, but the 
description of this will have to be left to the following 
chapter. 

(To be continued.) 


FREAK PHOTOGRAPHY THE RAGING FAD. 


Strange Looking Pictures Appear as a Result of the New Craze 


Freak photography is becoming the fad and all kinds of 
strange looking pictures are resulting. Men with feet that 
look as big as a house and heads the size of hickory nuts; a 
wagon hauling one ear of corn requiring six horses to pull 
it; pumpkins the size of mountains and men hanging by 
their toes from a mountain cliff, or skyscrapers are some 
of the results of the new craze. One of the oddest of the 
oddities is to show a certain person, eating or drinking or 
playing cards with himself, the same man appearing in 
different attitudes two or more times in the same picture. 
A sample of this style of photography is shown in the ac- 
companying illustration. The picture was taken by a sub- 
scriber. There are only two persons pictured here, though 
six forms appear in the photograph. Three of them are 
likenesses of the same person. This was accomplished by 
making three separate exposures, in each of which a portion 
of the negative was concealed, and after each exposure the 
parties changed positions. 

Another oddity is to make a picture of the person appear 
as though it were a photograph of an oil portrait. An ordi- 
nary mirror is mounted in a picture frame and placed at 
some little distance from and facing a black cloth, or dark- 
colored and feebly-lighted wall. A model is posed in front 
of the picture frame in such a way that his or her reflection 


There Are But Two Men in This Picture 


by the mirror gives a negative that appears as a representa- 
tion of a painting, framed. Now, a second “sitter” (one with 
some artistic pretentions preferred), is posed with pallette 
and brush. before the picture frame (this time having a 
piece of black cloth stretched over the mirror with which 
it is filled). Of course, the combination printing now re- 
quired is of the simplest and easiest character. 
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LATEST AND GREATEST IN AUTO- 
MOBILES—PART I. 


New and Novel Conceptions That Have Re- 
cently Been Born in Paris 


By Thornwell Haynes, U. 8S. Consul. 


In France, the home of the automobile, 
some new conceptions in the automobile 
line have recently made their appear- 
ance. One firm has made an automobile 
for the Ministry of War. It is of 15 horse 
power, with carriage armor-plated, carry- 
ing a Hotchkiss gun, with ammunition, 
and capable of 600 shots a minute. A 
20-horse power machine, made by the 
same firm, had 4 cylinders of gun steel, 
each independent of the other, thus ad- 
mitting of quick repairs. The admission 
valves were automatic and the cooling 
chamber of sheet copper. A 40-horse 
power frame had 8 cylinders and no 
speed-change box; a single lever changed 
the speed instantly. 

.The motors of one firm, regardless of 
the number of cylinders, were fitted with 
a water jacket around the explosion 
chamber. In the 1-cylinder voiturette of 
this same company, the admission of air 
was above the escapement and automatic, 
but in the other motors the admission 
valves were on the same side of the cyl- 
inder and interchangeable, while the es- 
cape valves were on the other side. Sym- 
metrically fixed to the motor shaft and 
worked by cogwheels at half the speed 
of the motor, were the shafts which carry 
the cams regulating the valves. These 
shafts and their cams were so arranged 
as to be lubricated by jets of oil from the 
motor. On the 1-cylinder voiturette, ig- 
nition was effected by a sparking plug 
with induction accumulators and coil. On 
the other carriages of this company, the 
same system could be used, according to 
order, either for magneto-rotary lighting 
or by the spark system. The two sys- 
tems could be placed on the same motor. 
so as to have a reserve sparking appara- 
tus. On the 1-cylinder voiturette, the 
speed of the motor could be reduced by 
raising or lowering the admission valve. 
In the other carriages the motor was con- 
trolled by a centrifugal regulator acting 
on a papillon attached to the gas feed 
pipe. Water circulated around the cylin- 
ders by means of a centrifugal pump 
worked either by cogwheels or by a fric- 
tion roller on the fly wheel. The water 
was passed through the cylinder covers 
and a refrigerator before returning to the 
pump. On the voiturette the refrigerator, 
which was at the front, was fitted with 
ailettes and the cooling effected by the 
displacement of the air due to the move- 
ment of the carriage. In this case, a 
water reservoir is indispensable. On the 
2 and 4 cylinder carriages of this same 
firm, the cooler was partitioned and of 
the honeycomb type. Behind it was a ven- 
tilator worked by a strap. This arrange- 
ment had the advantage of rendering the 
cooling independent of the speed of the 
carriage and proportioned it to the power 
developed by the motor—that is, to the 
heating of the water. In this case, the 
reservoir was useless and a few quarts 
of water was all that was necessary. The 
gear was thrown by a friction cone. For 
the 1-cylinder voiturette, the possible 
speeds were 7, 15 and 25 miles an hour. 


The new Cunarders now building are 
to have a speed of at least 25 knots an 
hour from port to port. The new ships 
will have a displacement of 32,000 tons, 
and be 750 feet in length. 


Portland Now Ships Lumber to China { ' 


World’s Greatest Forests to Supply a New Industry That 
Will Bring Vast Wealth to the Pacific Coast 


The opening up of a market in China 
for American lumber has added a new 
industry that is to bring enormous 
wealth te the timber regions of the Pa- 


paratively free from limbs and knots 
there is but small waste and the profits 
of the saw mill are proportionately great. 
The accompanying illustration shows a 


An Uregon forest 


cific coast. Portland, Ore., now the lead- 
ing city in the world’s greatest timber 
belt, is to reap the biggest share of the 
harvest, resulting from the Oriental 
trade. Washington and Oregon with 
their majestic forests, said to be the 
most beautiful in the world, excepting 
the Redwood districts of California, will 
be benefited throughout their extent. 


The trees of Oregon, especially the pines 
and firs, are remarkable in their growth, 
seeming designed by nature for the man- 
ufacture of lumber. 


Straight and com- 


typical Oregon forest. Last year the saw 
mills of Oregon reached the enormous to- 
tal cut of one billion feet; the first time 
on record. Washington's output was 1,- 
500,000,000 feet. In six months Portland 
shipped to China 16,000,000 feet of lum- 
ber. The timber of Oregon and Wash- 
ington consists principally of red fir, 
spruce, yellow pine, hemlock, sugar pine, 
white pine, noble fir, silver fir, red cedar, 


white fir, white cedar, tamarack, oak, 
ash and maple. 
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SHOP NOTES 


DEVICE TO HOLD TIRE BOLTS. 
A writer in the American Blacksmith 
tells how to make a tire bolt holder. He 
calls it “la grippe.”’ To make one, form 


Tire Bolt Holder 


a thumb screw %& inch around, punch a 
hole in one end and weld in a bit of steel. 
Sharpen, thread and harden the point, 
and you have a first-class tire bolt holder. 
The cut clearly illustrates this tool. 


INCREASING USE OF THE STEAM 
TURBINE. 


The steam turbine, the most radical 
departure in steam engines that has been 
made in many years, is making headway 
at a rate not generally appreciated. In 
Chieago 15,000 horse-power are being in- 
stalled; an electric railway in Massachu- 
setts will use 34,000; 50,000 is to be used 
by an electric railway in London, while 
Westinghouse company has orders for 75,- 
000 horsepower. The De Laval Company 
has, in America, 30,000 horse-power in 
operation, or nearly ready to run. Power, 


for March, says: 


Of these, the three principal types now 
upon the market, the De Laval is the 
simplest, consisting simply of a wheel 
having at its periphery a series of curved 
blades or buckets against which one or 
more simple jets impinge in the same 
manner that the water impinges upon 
the buckets of a water wheel of the im- 
pact type—the Pelton, for example. All 
the expansion takes place in the nozzle, 
the contour of which is designed to util- 
ize to the greatest extent the lateral ex- 
pansion in inducing linear velocity. The 
velocity of the jet is therefore very high, 
nnd as the speed of the buckets should 
be in the vicinity of one-half that of the 
jet, the rotative speed is such that it has 
to be reduced by gears to make it ap- 
plicable to ordinary purposes, although 
it is direct connected to centrifugal sep- 
arators, pumps and fans. 

The Parsons turbine consists of alter: 
nate series of fixed and movable vanes, 
of gradually increasing section, so that 
the steam passes from one series to an- 
other with only enough difference in 
pressure to induce a flow at a compara- 
tively moderate velocity, the expansion 
proceeding gradually from one end of the 
machine to the other. It is an impress- 
ive lesson in the conversion of heat into 
power to stand beside one of these ma- 
chines, into the smaller end of which 
steam enters at over 400 degrees, and 
out of the larger end of which, but a 
few feet away, it passes at but little 
over 100. 

The Curtis turbine, the latest of the 
three types, is, so far as we have been 


able to learn, a sort of combination of 
the two others. The steam is, as we un- 
derstand it, allowed some initial expan- 
sion in nozzles, as in the De Laval, and 
before it strikes the first series of blades 
has already acquired a considerable ve- 
locity. The first wheel dealing with steam 
which has been already somewhat ex- 
panded, is larger than the high-pressure 
end of a Parsons turbine of similar ca- 
pacity, and is made so large that not- 
withstanding the increased velocity due 
to the initial expansion the rotative speed 
is even slower than in the Parsons. Some 
ten initial nozzles are used and the gov- 
erning is accomplished by cutting them 
out successively with perhaps provision 
for varying the capacity of one, or throt- 
tling, as in the De Laval. The Parsons 
is governed, it will be remembered, by 
making the admission intermittent. 


A GOOD METHOD OF DRAWING OLD 
SPOKES. 


To draw old spokes, says the American 
Blacksmith, make three or four bands 
about 1% to 3 inches out of 1% inch 
band iron. Slip the band B, over the 


A 


Drawing Old Spokes 


spoke A, then fit a good hickory wedge 
C, inside the band next the spoke and 
drive on the wedge. It’s a very bad spoke 
which cannot be hammered out by this 
pian. 


SHARPENING AND TEMPERING MILL 
PICKS. 


The following item will be found very 
useful to any man who has coal picks 
to sharpen or temper. The method ex- 
plained will make them as hard as a 
diamond on the point, says a writer in 
the American Blacksmith. A coal pick 
sharpened like a needle is not effective. 
The point should be of a small square 
section, being flattened out at the ex- 
treme end, so that it will not stick in the 
coal when driven. The harder the point, 
of course, the better it will cut. 

Pour turpentine into a tin pan until it 
is about an eighth of an inch deep. After 
hardening the point, place it straight up 
and down in the turpentine and hold it 
until it is chilled. Then dip the pick in 
water to cool it off, and do not allow the 
temper to run. This will give a small, 
hard shell on the very point, and the pick 
will do good service. I have seen picks 
tempered in this way last four times as 
long as others. I think the process 
would be well worth trying, to any one 
who has this kind of work to do. 


The simplest and most. effective 
method of draining irrigated land is a 
ditch, either open or closed, constructed 
across the slope where seep water first 
manifests itself, parellel with the supply 
ditch and between it and the injured 
land. Whatever subsequent work may 
be found necessary, this is the first 
step. 


HINTS TO INVENTORS. 


Here’s a chance to earn $3,000. The St. 
Louis World's Fair offers that amount in 
cash for the successful transmission, elec- 
trically, without wires, of only one-tenth 
of one-horse power, a distance of 1,000 
feet. 


A SUGGESTED COHERER. 


rhose of our readers who are experl- 
menting with wireless telegraphy will be 
interested in the following from the Lon- 
don Electrical Review: 

The Castelli coherer is probably the 
most simple appliance of its kind in use, 
but it seems to me that a better, and 
equally simple, coherer couid be con- 
structed in the following manner:—Take 
two fiddle strings (G) and place them at 
right angles to one another, thus 


These strings, as is well known to mu- 
sicians, are made of gut about the thick- 
ness of an E string, and covered with 
fine wire of copper or silver. 

At the voint where they touch they 
could be armalgamated with mercury, or 
rubbed with powdered carbon or plum- 
bago or small blocks of metal or carbon, 
with or without a mercury film between, 
might be affixed to the strings at the 
points of intersection, which naturally 
need not be exactly in the middle of the 
strings. Again, one string only may be 
employed, abutting against a piece of 
metal or carbon, with or without mer- 
cury. They can be screwed up, as on a 
violin or other kinds of stringed instrn- 
ments, to any pitch by means of pegs, 
and in this position of tension they can 
be made exceedingly sensitive in their 
motion. The fine vire, moreover, gives 
a certain amount of resistance, because 
although the spirals touch, they become 
oxidized. 

A DURABLE BELT LACING. 


The proper way to lace a belt is a sub- 
ject on which there is a (diversity of 
epinion among engineers and power 
users, and nearly every one appears to 
believe his own way is the best. It is 
claimed that the methed shown in the 


Durable Belt Lacing 


drawing is the result of long 2=xperience 
and is one that will last from three to 
five years. It will be noticed that the 
lace is double over the joint and single 
on the outside of the back. 

The German East African cotton enter- 
prise is to be developed on broad lines 
by founding an agricultural school and 
settling American cotton farmers on the 
land. 
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CURIOSITIES OF TEMPERING. 


Take a piece of hardened steel, a 
piece of soft steel and a piece of iron, 
all of the size and thick- 
ness; polish them and lay the 
three side by side on a copper plate; 
heat the plate and watch the color 
changes which take place. The hard- 
ened steel will be affected first and will 
take on the first tempering color, straw. 
When the iron attains a straw color, 
the soft steel wiil have passed through 
the various colors to pink, and the hard- 
ened steel will have passed through all 
the tempering colors to blue. Thus in 
the same interval of time the three sub- 
stances will have each reached a differ- 
ent color, 

Alois Platt. 

Can any of our readers tell why? 


AN IMPROVED BLOW PIPE. 


Inventive ingenuity has been much ex- 
ercised in the improvement of the blow 
pipe. Our illustration from the Keystone 
shows a new blow pipe outfit. To light 
it the workman places his foot on the 
blower and puts a match to the blow 
pipe. The result is an immediate brush 
or needle-point flame, which is regulated 
by means of a thumb valve on the low 
pipe. The pressure from the foot blower 
ereates a vapor, mixing the air at the 
same time, which creates pure combus- 
tion, The base is made of heavy glass and 
the other parts of brass, nickel plated. 


New Blow Pipe Outfit 


The top arm is so arranged that it can he 
adjusted to any position. The outfit is 
simple in construction and is claimed to 
be perfectly safe. The carburetor is quite 
ingenious in its simplicity. There are no 
cocks to turn off or on, no trouble with 
the gasoline and, indeed, objectionable 
features of all kinds seem to have been 
successfully eliminated. The foot-blower 
is strongly made, has the springs on the 
outside, folds up into small space and yet 
has considerable capacity. 
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STEAM BOILER ECONOMY. 


The principles affecting the economy 
of steam boilers are so simple and well 
recognized that it seems almost incred- 
ible that we have not made more prog- 
ress than we have during the past cen- 
tury, says the Engineering Magazine. 
Notwithstanding all the elaborate ex- 
periments and investigations of our scien- 
tific men, we still hang the kettle on the 
crane, so to speak, and let it absorb 
what heat it can before the gases go up 
the big chimney. 

For a number of years no advance has 
been made in the efficiency of the boiler 
plant. I am not unaware that this state- 
ment will be disputed by inventors and 
other interested parties; nor do I wish 
to be understood to say that some of 
these so-called improvements are not 
correct in principle, and more or less so 
in application. I am speaking of the 
general practice of the day. We. sstill, 
ofter many years, and the introduction 
of expensive equipment, find our boiler 
plant running on 70 per cent efficiency. 
What becomes of the other 30 per cent, 
and how can it be saved? About 1 per 
cent is in the ash, 6 per cent is radiated, 
and 23 per cent goes up the chimney for 
one cause or another. From a scientific 
standpoint, it is easy to see how to rem- 
edy the first two items. 

- 


SAVING TIME IN THE DRAFTING 
ROOM BY THE USE OF TRAC- 
ING PAPER. 

I enclose you herewith an _ original 
drawing made on tracing paper in soft 
pencil (3 H is about right), also a blue- 
print made from it, says a correspond- 
ent in the American Machinist. As you 
will see, while not having the clear 
white lines of the blue-print made from 
the ordinary inked tracing, it is yet quite 
clear enough for all purposes for which 
a blueprint is used. The many uses of 
and the saving of time by this process, 
as well as the ease with which revisions 
and corrections can be made, will be 
obvious to any person who has been 
through the usual one of first drawing 
on paper and then tracing in ink on 
tracing cloth before blueprints can be 
gotten into the shop. I have used this 
scheme with very great advantage in 
getting out experimental work of which 
1 had charge and which it was impor- 
tant to have going in the shortest pos- 
sible time. In many cases J have been 
able to have the more important frame 
castings, brackets, ete., traced directly 
from the original construction design of 
the machines, thereby saving most of 
the time usually consumed in redraw- 


ing and tracing before a_ blueprint 
would be available. 

EXHAUST STEAM FOR SMOKE PRE- 


VENTION. 

A simple, and what is claimed to be a 
practical solution of the smoke nuisance, 
or at least a good part of it, as weil as a 
positive saving in fuel is thus described 
by a contributor to Steam Engineering: 

I tapped into my exhaust pipe and from 
it ran a 1%-in. pipe to the boiler front, 
where I cut a hole about six inches he- 
low the grate line. Through this hole 1 
passed the 114-in. pipe into the ash pit 
and across the boiler front about six 
inches below the grate. In the cross pipe 
%-in. holes were drilled at 4-in. intervals. 
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Before tiring any fresh coal | turned on 
the exhaust steam, which, issuing from 
the holes in the perforated pipe, passed 
up through the grate which was leit 
bare of coal or ashes for eight or ten 
inches, clear across the front. The ex 
haust steam saturated the smoke, caus 
ing it to become heavy enough to linger 
and be consumed. Now, as smoke is 
unconsumed carbon, and since exhaust 
steam may be said to cost nothing in a 
case like this, my method of curing the 
smoke nuisance really effected 
siderable economy of fuel. 

The use of steam jets has been a 
much-mooted problem, and | cannot say 
| believe the ordinary live-steam jet to 
be economical in the least, but I 
claim that my system, as already 
scribed, is not injurious, is 


ado 
de- 
il 
saver, and will remove the wrinkles 
from the brow of many a puzzled en- 
gineer who gives it a fair trial. If there 
are any bad points about it I have not 
as yet discovered them. It is fully wor 
thy a careful trial, and certainly is the 
smoke consumer which fills the bill 


i 
my case, 
HOME MADE PILOT LIGHT FOR AUTO 


GENERATORS. 


A correspondent in the Motor Age says: 
—lI procured the top of a plumber’s torch, 
such as used for thawing out pipes, o1 
which painters use to burn off old paint, 
a few short pieces of \4-inch brass pip: 
and one union joint. Under my direction 
the “handy-man” at a repair shop put in 
a T joint between the main burner and 
the torch joint in the gasoline pipe. The 
rear opening or “peep hole” in the side of 
burner casing was then enlarged enough 
to let the end of the plumber’s torch 
enter. This was pointed in such a way 
that it would direct the blaze against 
the gasoline supply pipe as it came down 
from the boiler and turned outward to 
the supply nozzle. The pipe from the 
T was carried down below the nozzk 
and then back to the torch, with the 
union joint on the horizontal part to hold 
the torch in place as well as to supply the 
fuel to it. 

After the torch was in place J] had the 
tinner make a little square box to fit ove 
the torch and with a door in the middle 
to open when lighting. From the fuel 
cock for supplying the torch, I had a 
short piece of pipe put in with the lower 
end resting in the cup of my new torch 
In operating, { first allow the cup to fill 
up below the torch, by allowing it to run 
through the last pipe mentioned. I then 
light this and it heats the torch, which 
can then be turned on by the handle the 
sume as when used by a plumber. After 
the blaze has been going a short time | 
turn on the main burner and do not have 
to watch it every minute as when firing 
by the old torch system. 

When I leave my carriage to stand for 
some time, I turn off the main burner 
and leave the torch burning a medium 
blaze. After 2 hours I will generally 
have 30 or 40 pounds of steam and will 
not find the water all gone from boiler 
as when main burner is on. Thus I can 
start in a couple of minutes. I find, also, 
that I do not have trouble with back. 
firing with this apparatus, nor with blow- 
ing out of the burner in a high wind, 
while the slight noise it makes when 
burning alone is a very small objection to 
the many vseful points I have found in it 
after a yeur’s use. The total cost of this 
generator and pilot light was about four 
dollars. 
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We Can Double the 
Income of One Man 
in Every Factory 


We want one man ip every factory—a good 
talker and one who has the confidence of 
his fellow-employes and his neighbors, to 
present to them an investment proposi 
tion of the highest character on the easy 
payment plan, We can show you how to 
Increase your ineome by $500 to $1,500 a 
year without interferipg in the least with 
your present employment 

Write at once to secure this opportunity 
for your factory. 


D. N. GRAVES 
113 Milk St., Boston, Mass. 


THE ONLY ORIGINAL 


“ALLIER’ 


Whitewashing 
Machine 


Works like magic; will do the 
work of ten men. Just the thing 
for spraying fruit trees. berry 
bushes, vines, plants, shrubs, etc., 
Agentsearn big money. We pay 
well for a part of the time of 
reliable men. Now is the best 
time of year, 


MANUFACTURED 
SOLELY BY 


Chas. L. Bastian 


Mfg. Co. 


DERS AND FINISHERS 
76-82 ILLINOIS STREET, CHICAGO 


Estimates furnished on BRASS CASTINGS of every 
description Mention Popular Mechanics 


it Will Pay You to Write Us About Your 1903 Wheel 
“D. and J.” 


HANGERS 
4 the 
BEST. 
WHY? 


They are Mechanicaliy Correct, Ac- 
curately Ground, Lightest, Nearest 
Dust and Water Proof, Neatest in 
Appearance, and they are used by 
the best Manufacturers and ridden 
by the best Professionals and Amateurs of Amerlea. If 
you want the agency for a good wheel write us and mention 
Popular Mechanics. PARK CITY MFG.CO., Inc., 
Jackson Blvd. and Clinton St., Chicago. 


CHANNELLENE 
GRAPHITE OILS 


AW 


Trial 


A Sample Can Free for 


MONARCH MFG. CO. 
COUNCIL BLUFFs, IA. 
or Toledo, Obio 


Great Guns Guard the Golden Gate 


Queen City of the Western Seas Now Protected by Three 
Monster Cannon 


Whenever an enemy comes within a 
radius of ten miles of Point Bonita, San 
Francisco, he will become a target for all 
of three monster guns that have just 
been stationed there to guard the en- 
trance to San Francisco. It was recently 
decided by the army authorities that our 
“Queen City of the Western Seas” was 
not properly fortified against a possible 


nearly $300,000. They have just com- 
pleted their eventful trip across the con- 
tinent from Sandy Hook. They made 
the journey aumounted, and everywhere 
were the object of the curious gaze of 
wondering crowds. The guns are 12-inch 
bore and 30 feet long. They are dis- 
appearing guns of the latest pattern and 
are known us the most destructive fire- 


12-Inch Coast Defence Gun, the Most Powerful Type in Existance. 


attack of some maritime foe that might 
sweep down from across the Pacific and 
try to do her narm. But San Francisco 
with her other fortifications and these 
three colossal guns pointing out toward 
the setting sun feels as secure as a babe 
in its mother’s arms. 

The guns weigh 80 tons each, and cost 


FAULTS OF TELEPHONES. 


How to Tell What is the Matter When 
Troubles Occur. 


By C. W. Farr, President of the Farr Tele- 
phone and Construction Co. 


Few persons, when their telephone 
gets out of order, know what is the mat- 
ter with it. The best telephone made 
will often become impaired. Here are a 
few points that will doubtless enable you 
to determine where the fault lies when 
such troubles occur: 

1. Can hear but cannot be heard—This 
fault is frequently caused by leaving the 
receiver off the switchhook, after the 
conversation is ended, the neglect result- 
ing in the premature exhaustion of the 
battery. 

2. Can hear at both ends, but can 
ring one way only—This may result from 
a weak battery at one end, or the bell at 
the faulty end may be out of adjustment. 

3. Can ring in both directions, but 
cannot hear at either station—This may 
result from a broken receiver cord, or 


PATENTS, TRADEMARKS, COPYRIGHTS, CAVEATS 


IN THE UNITED STATES AND FOREIGN COUNTRIES 
2 years’ experience before the U. S. Patent Office and Courts. Prompt and careful 


attention and reasonable charges. 


Send for booklet—*Patents as Investments.’’ 


PATENT FOIN TFEE&:--There is no cdventege in emplcying a patent attorney lccatedin Washington. The 
work cn a patent cere, dcne ty the attcrney end the Fatent Offce, is by correspondence, no matter whether 
he attorney is in Weehingtcn cr fan Francieco. The mcst successful patent attorneys are not in Washington, 


ut are locat ed in the large cities. 


EDERICH BENJAMIN 


Branch Office: Washington, D.C, 


1520 Marquette Bldg., CHICAGO 
Please mention Popular Mechanics when writing to advertisers. 


arm manufactured. Tests with the same 
type of weapon have been described in 
recent issues of Popular Mechanics. 
There is no ship that floats that they 
cannot demolish when it comes within 
their range. The illustration shows one of 
the guns as it was being taken from the 
car through the streets of San Francisco. 


from a disconnected wire in some other 
part of the secondary (or speaking) cir- 
cuit at one end only. 

4. Ringing and speaking alike unsat- 
isfactory—This may result from weak 
batteries at both ends, or from a bad 
joint or bad earth connections. 

5. Hearing bad, with rasping noises— 
This may result from either of several 
causes—a loose joint, rust or buckled dia- 
phram, or excessive battery power in mi- 
crophone circuit. 

Noises in one receiver only—This will 
probably result from one or more par- 
ticles of iron having been attached to the 
poies of the magnet, the diaphraghm’s 
vibrations being interfered with in con- 
sequence. To remedy this, unscrew re- 
ceiver cap and wipe off magnet cap. 

Badly soldered joints, loose terminals, 
dirty contacts, broken battery jars, and 
terminals short circuited, are also fre- 
quently causes of local faults. 

Line making partial earth will cause 
ringing and speaking to be alike unsatis- 
factory. 

Line faults may be caused by two or 
more lines in contact, by the line making 
partial or dead earth or by a broken wire 
or insulator. 


Lines in contact will result in cross 
talk and bells ringing when not re- 
quired. 


Will some reader give me in Popular 
Mechanics the best method of finishing 
off a tool chest inside?—W. N. P., Wilton, 
N. H. 

Will some reader give suggestions? 
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A MODERN LOVE SONG. 
In the state of Mass. 
There lives a lass 

I love to go N. C.; 
No other Miss. 
Can, e’er I Wis. 

Be half so dear to Me, 


R. I. is blue, 
And her cheeks the hue 

Of shells where waters swash; 
On her pink-white phiz 
There Nev. Ariz. 

The least complexion Wash. 


La.! could I win 
The heart of Minn., 
I'd ask of nothing more. 
But I only dream 
Upon the theme, 
And Conn. it o’er and Ore. 
Why is it, pray, 
I can’t Ala. 
This love that makes me II1.? 
Kan. Nev. Vir. I 
Propose to her my will? 


I shun the task 
*Twould be to ask 
This gentle maid to wed; 
And so, to press 
My suit, I guess 
Alaska Pa. instead. 
—Brooklyn Eagle. 


SHADOW PARROT. 


Making shadows on the wall to repre- 
sent birds and animals is yet a favored 
amusement among young people in many 


How to Hold the Hands. 


localities. A new discovery in the shad- 

ow art is how to make a parrot. A 

pleasing silhouette of the bird is made 

by holding the hands in the position 

shown in the accompanying illustration. 


The Glasgow Herald says: The smelt- 
ers of the northwest of England are 
keenly alive to the importance of mod- 
ernizing their smelting plants so as to 
be able to compete with the Americans 
and Germans, who have adopted mod- 
ern, economic blast-furnace improve- 
ments. 
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WALL TOOL CABINETS 


Our Own Make, Filled with Our Guaranteed Tools as Follows: 


No. 18 Pane! Saw 

Nicke! Plated Brace 
Gimlet Blis, 2, 4 & 63-2nd 
Auger Bits, and & 
Buck Bros. Chisels, 4, 4 1 in 
Screw Drivers, 3 and 6 to 
Hack Saw Frame 

Pocket Level 

Countersink 

Cabinet Hammer 

Claw Hammer 

Tack Hammer 

Tool Handle & 10 tools 
Spoke Shave 

Jack Plane 


WE CAN FURNISH ANY TOOL FOR 
ANY TRADE 
Price No. 1, M. T., $12.50 
Send for Catalog 
71-73 RANDOLPH ST 


ORR & LOCKETT HDW. CO., 


Block 


1 

1 

1 

’ 

1 Pair Gas Piters 

1 Pair Wing Dividers 6 In 
1 Pair Flat Nose Pilers 
1 Pair Cutting Nippers 
1 Sow File and Handle 
1 Stone 

1 Ol Can 

1 Can Gloe 

1 Coping Saw 


CRYANIS 


ESTABLISHED |655 


ELECTRIC LIGHT PLANTS FOR FACTORIES 


Make your own light for factory, residence or city, and save money. Largest stock 
in the U. S. of second-hand DYNAMOS and MOTORS, and every one thoroughly rebuilt 
and tested All wearing parts new; every machine guaranteed to do perfect work. 
Our stock includes hundreds of machines from 25 up to 10,000 lights, actually good as 
new, at a SAVING OF 25 TO 40 PER CENT. Most of these machines were replaced by 
much larger. Also have all necessary instruments, switch boards, &c., &c. Emergency 
repairs by experts; telegraph orders filled instantly; machines rented; plants installed. 
Do not purchase until you get our prices and guarantee 


GUARANTEE ELECTRIC Co. 
153-159 SOUTH CLINTON ST. CHICAGO 


CLIP YOUR HORSES 


with 20th Century Clipper $6 


They feel better. look better. work better, and 
are less liable to catch cold. Don't let your horses stand 
inthe barn all night with a heavy damp coat of hair 
on. It weakens them and they lose flesh. If clipped 
they dry out quickly, gain flesh and can be groomed 
in one fourth the time. Weighs only 15 Ibe. Cli 
a boepe in 4 minutes. Send for Catalogue 
CHICAGO FLEXIBLE SHAFT CO.. 
101 La Salle Ave. CHICAGO, iL L. 


THE COXE KEYLESS PADLOCK 


No kevs to lose. No dial to watch. Can be operated in the dark: absolutely secure; 
light, han some, strong. 
Suitable for tool boxes, mail boxes, bicycles, coal bins, lockers, closets, etc. 


EVERY ONE WARRANTED 


Price by mail prepaid 75 cents each. Liberal rates to canvassers and dealers 


The Big Thunder Mfg. Co., Belvidere, Ill. 


B.— We solicit light manufacturing, tool making, die and model work. Write us, 


AUTOMOBILE MATERIAL 


For Building and Repairing all Kinds of 
Gasoline and Steam Vehicles, Motor Cycles, Etc. 


GASOLINE ENGINES FROM 1 1-4 H. P. TO 80 H. P. 


Transmission Gears, Running Gears, Wheels, Axles, Differential Gears, Coils, Batteries, and in fact 
everything necessary for automobiles, also caps, coats and all accessories 
SEND FOR 1903 CATALOGUE AND MENTION THIS PAPER. 


THE P. J. DASEY COMPANY, 


- -« 21 La Salle St., Chicago 


Please mention Popular Mechanics when writing to advertisers. 
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as sown in Mlustration 
B00 SelFinstrvet¢ far home Stud 
and practice in thé art al NE Dea 
Li VG. MACHINIST. (IANS, ME 
AL WORKERS ard interested Tar 
PIACTICE, Ald has becn prepared 
the author af “HAWKINS EDUCATIONAL 
book 1s divided jpto 28 Gifterent SVBJEC 
HPICE C SE. fundamental principals 
Of draw ing each heading being thorovehly 


4 

dhe ¢ Book 15a 77d50 ovnd 
Ip Cloth, gold an 
7X10% 17 _ printed on. paper re 
ceipt of price, the book i De sent to 
address prepaid, money 
asrepresented Order to 


Price $2 Post-pai 


EDUCATIONAL BOOK PUBLISHERS 
63 FIFTH AVE NEW YORK 


Lambert Typewriter 
$20—Complete With $20 


Typewriting revolutionized. Is superior to any other 
typewriter in act essential points. Beauty of writing, 
speed, uniformity of alignment, ease in operation, 
portability and constant readiness for work. 

It won't do your chinks but it will make yourthoughts — 
look brighter. losee itis a revelation: to use it is a 
vacation. Full demonstration free. Inspection invited. 


Lambert Typewriter Company 
1274 Broadway, New York 86 La Salle Street, Chicago 


| ELECTRICAL NOVELTIES.. 


( 
ies of all Kinds § 
( 
( 


‘or Amateurs and 


Small Dynamos and 
Motors, Castings and ¢ 
finished parts for 
complete construc- ‘ 
tion. Telegraph and § 
Experimental A 


( 
% H.P.Gas Engine Mlectric 


GAS AND GASOLINE ENGINES 


% H. P. up. Rough Castings to build. Marine Gasoline ) 
Engines 1 to 4 tf P. send for Complete Catalogue. ) 
L. W. GILLESPIE, - MARION, INDIANA. Q 


If You Want the Best 


Gas or Gasoline En- 
gine built, buy a 
Backus, 1 to 100 h.p. 


FOR SALE 


15 h. p. Lambert, 

. 20h. p. Chart- 

er, rebuilt, $375. 6 

h. 2 Era, $900. 
65 
$2, 


p. 

h. Foos (cost 

000) ‘good as new, 
$950. 


BACKUS GAS ENGINE CO. 
216 LAKE STREET, CHICAGC 


POPULAR MECHANICS 


LARGEST STOCK OF 


AUTOMOBILES 


In Chicago 
NEW AND USED MACHINES 


Machines from $275 up, and every 
machine thoroughly tested and 
guaranteed to be in good running 
condition. Address 


Cc. A. COEY @ CO. 
5313 Cottage Grove Avenue, Chicago 


TRAVELS BY BALLOON. 

Ever since November 21, 1783, when 
the Marquis d’Arlandes and Pilatre de 
Rosier gained everlasting fame by be- 
ing the first human beings to ascend in 
a balloon, the thoughts of Dalloonists, 
both amateur and professional, have 
constantly been turned on the subject 
of long distance balloon voyages, and 
the successful attempt made by the 
Rev. J. Bacon and Mr. Percival Spencer 
to cross from the Isle of Man to the 


PORTABLE ELEVATOR A BOON TO 
FARMERS. 

No longer does the farmer suffer from 
inconveniences of living small 
towns, where elevators 2re not accessible. 
Now he simply carries his elevator about 
with him when he desires and loads or 
unloads his grain where convenient. 
Cars into which grain bas to be loaded 
no longer have to be taken to the eie- 
vator. The elevator is taken to the cars. 
These conveniences all come from a 


Portable Elevator—Can Distribute Small Grain or Ear Corn in Different Bins. 


Seotch coast recalls several famous aer- 
ial voyages which loom large in the his- 
tory of ballooning. 

The first serious attempt at a long 
distance voyage, says the Aeronautical 
World, was made in 1785, when, on 
June 15, M. Pilatre de Rosier, accom- 
panied by a young gentleman named 
Romain, ascended at Boulogne-sur-Mer 
with the intention of crossing to Eng- 
land, but unfortunately the attempt 
failed through the balloon’s catching fire 
and the adventurous occupants of the 
ear were dashed to pieces and killed on 
the rocks between Boulogne and Calais. 
The first long distance voyage, however, 
took place in England three months be- 
fore M. Pilatre’s attempt, when Sir Ed- 
ward Vernon and Count Zambeccari 
made an ascent in London, and _ suc- 
ceeded in traveling over thirty-five 
miles, landing at Horsham in a little 
over an hour after leaving Londo, 


If a diamond is heated in an atmos- 
phere of oxygen, carbonic acid gas makes 
its appearance at a temperature of about 
200 degrees Cent., whilst ignition does 
not occur till a temperature of between 
800 and 875 degrees Cent. is attained, 
says M. Henri Moissan, in a communica- 
tion to the Paris Academie des Sciences. 
He shows that all varieties of carbon 
may undergo oxidation at quite a low 


itemperature. 


Plense mention Popular Mechanics when writing 


portable wagon dump and _ elevator 
known as the “Little Giant.” The power 
is supplied by one or two horses. 

A lady once asked a little girl of five 
if she had any brothers. 

“Yes,” said the child, “I have three 
brothers.” 

“And how many sisters, my dear?’ 
asked the lady. 

“Just one sister, and I’m it,” replied 
the small girl. 


Recently messages were exchanged over 
the new cable between: Adelaide and Lon- 
don, the time consumed being three min- 
utes. 


Supplies 


Dynamos, Motors, 
Telephones & Tele- 
phone Parts, Tele- 
Instruments, 
1 Batteries, 
Wire. Zines, Induc- 
tion Coils, Switches, 
Sockets Lamp Cord, 
Bells Receiv ers, 
Coils, 
a. 


Pierson Electric Co. 
85 Lake St., Chicago 


Great Discovery, Ex- 

@ae perts can not detect 

. it from genuine dia- 

mond. Costs but one-tenth. In brilliancy and cut it has 
noejual. Setting solid gold. Write for illustrated cata- 
logue. ROWE & CO., Dept. X, 358 Dearborn St., Chicago, Ill. 
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POPULAR 


3-4 H. P. Bicycle Gasoline Engine 
CASTINGS, $7.50, With full sized blueprints, a 


shafts and connecting rod. 
ished engines from 1 to 12 H. P. Get our circulars, we 
will please you. Do it today, tomorrow never Coles. 
Send your name on a postal, we will do the rest. 


A ry, x. 
( 
J 
« 


EUREKA MFG. & SUPPLY CO. 
378 E. 7th Street - - St. Paul, Minn. 


Corporations Formed in New Jersey 
Terms moderate. Send for particulars 
Associated Attorneys, (Inc.) 
COMMERCIAL TRUST BUILDING, JERSEY CITY, J. 


Glogau’ s Alcohol-Gas 
Stove....MADE IN GERMANY 


Has the advantage over 
other alcohol stoves in 
consuming but 2 cents 
worth of alcohol in an 
hour. Burns odorless, 
wickless, will boil aquart 
of water in 9 minutes. 
MAKES ITS OWN GAS 
from either Wood orGraia 
Alcohol; cannot explode. 
A boon for the sick room. 
nursery, kitchen, light 
housekeeping or wher- 


or desirable. Can carry 
a weight of 100 Ibs. and never gets out of order. Price $1, 


express prepaid. GLOGAU & CO., 17 Quincy St., 
Chicago, Ills. Agents waited. 


Models Nechaia of Made to “Onder 


We will make for you 
from your drawings or 
specifications any kind 
of small electrical de- 
vices or manufacture 
themin quantities. 
Punching out small 
metal parts in quanti- 
ties; manufacturers of the “BUG 
PROOF” ELECTRICAL BELLS, ETC. 


SEND FOR CATALOGLE 


SPIES ELECTRIC CO., 91 W. Van Buren St. 


CHICAGO, ILL. 


TYPEWRITERS 


All the pee Machines Sold or Rented An 
Where at Half Manufacturers Prices. Shi 
with of Send for cata 
Typewriter Emporium 1% LaSalle 8t., Chicago 


Patents 
and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


Chicago Office: 
No. 908 Chicago Title and Trust 
Co. Building, Chicago, I11. 


Washington Office: 
Washington Loan and Trust 
Building, Washington, D. C. 


ever gas is not available 


SECRET OF THE FIRE ENGINE'S 
PUMPING POWER. 


If you could see the inside of a mod- 
ern fire engine you might obtain an idea 
of how the enormous force to throw 
streams of water to the top of great sky- 
scrapers js obtained. The secret of this 


force lies in the novel construction of 
the pumping apparatus, shown in the ac- 
companying illustrations. Fig. 1 repre 
sents a section of the engine-case. AA 
are cams. B is the inlet for steam, and 
© the exhaust. The direction taken by 
the steam in passing through the engine 
is shown by the arrows. D is one of 
the packing plates, removed from the 
cam, reversed to show the square ribs 
which fit neatly into the corresponding 
grooves in the end of the cam. Small 
spiral brass springs are set into the bot- 
tom of the grooves to prevent the plate 
from getting set by oil accumulations: 
the moment the steam is let on, it rushes 


into the spaces between the ribs, and 
presses the plate against the head, keep- 
ing the heads perfectly steam-tight, and 
allowing for expansion and wear. Sim- 
ilar strips are set in the ends of the 
long arms of the cams, and serve to 
keep the cases steam-tignt. 

Fig. 2 represents a section of the pump. 
The cams are similar to the engine cams, 
except that they have six arms, each 
bearing on the case; they are driven by 
the engine in the direction indicated by 
the arrows, which also show the course 
of the water through the pump. The 
sides of the cams are provided with re- 
movable plates, upon which most of the 
wear of the cams comes; these plates are 
counter-bored at the bottom, and prevent 
the cams from “pounding,” when doing 
heavy work. They may be depended 
upon for long years; but, if cut out by 
hard usage, can be renewed cheaply, 
thereby saving the case. 


“Don't talk to me about compulsory 
vaccination!’ exclaimed the man who 
had his arm in a sling. “I'm sore on 
the subject.” 


Extensive discoveries of iron ore have 
been made in Northern Norway near 
the Russian border. 
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The Anvil Novelty Match Holder 


A fullset of blacksmith’s working tools In 
miniature. Made of metal throughout and 
handsomely oxidized. Send for descriptive 
circular and price list. 

Anvil Paper Weights a speciaity. Light 
manufacturing of every description. Your work 
solicited. First-class workmanship guaranteed 

SHERER & SEEL 
148 Alanson Street - Cleveland, O. 


THE MIDGET DYNAMO OR MOTUR 


Weight 3% pounds. Wil! light 
our 6 c. p. lamp, ring belis, ex. 
plode powder. Output 10 watta. 
As a motor will develop 1-32 h. p. 
Wound for voltages 4 or 6 as de- 
sired. Other voltages up to 110 
to order. Send 2-cent stamp 
for Wustrated circulars, 


SLBRIDGE ELECTRICAL 
MANUFACTURING COMPANY, 
Fibridge, N. Y., U.S.A. 
BR5 14th St. 


TENTS 


TELEPHONES 
AND TELEPHONE PARTS 


Send your name and address to be placed on our 
mailing list for copy of circular No. 77 of telephones 
and parts, aiso bulletins which will be issued later. 


FRANH S. TUCHER @ CO. 


—Manufacture.4 of Telephone Specialties—- 
1 Hartford Street ... Boston, Mass. 


PROTECT YOUR 
IDEAS, 


Consultation Free. 


Fee Dependent on 


Established 1864 
MILO B. 
STEVENS & CO, 


Acme Pump Governors 


make all pumps work easy, 
and fit aut kinds. Mills run with 
one-half less wind. Youcanclear 
over $100.00 per month selling 
them and get the pump trade of 
your country. Their merits sell 
them—exclusive territory—write 
PUMP GOVERNOR MFG. CO., Dep. 
40 Dearborn Street, Chicago, lils. 


Little Gem Lung 
Tester and Developer 


Preases 


Beneficial and amusing to 
young and old alike. Endorsed 
by physicians and physical 
culturists as a means of de- 
veloping and strenghtening 
the lungs. It has no equal. 

Price 20 cents, postpaid. 
Agents wanted. Circulars free 


Engine 

Castings? 7:50 
BLUE PRINTS of 
our complete ma 
chine as can be at 
tached to any 
standard 
sent on receipt of 
Be. Catalog free. 


GRAVESM TOR ¥1G.CO., St. laul, Minn 


Please mention Popular Mechanics when writing to advertisers. 
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“Electrical Experiments” 


We can supply the following back numbers 
centaining the popular series 


HOW TO MAKE 


1902 
Simple Galvanometer ...............--Jan. 18 
Box te Hold Battery....... Jan. 25 
Tangent Galvanometer ...........-...-Feb. 1 
Powerful Magnet 8 
Electrie Cireult ef Water..............Marceh 1 
Electric Motor 1-20 H. 
‘(ivbiseeeeen April 5, 12, 19, 26; May 3, 10 
Set of Telegraph Instruments....... nen 
...-May 17, 24, 31; June 7 


Practical Telephone....June 21, 28; July 5, 19 
Measurement of Resistance...July 26; Aug. 
An Electropherus ....... 
Electric Condenser 9 
Laboratory Storage Battery..Sept. 20; Oct. 
--Oct. 18; Nov. 1 
How to Make Electric Bells........Nov. 15, 29 
How to Do Electro Plating at Home..... 


orsesponne err Dec. 13, 27; Jan. 10, 1903 
Design of a Small 
Jan. 24; Feb. 7, 21, 28 


Price 5 cents per copy, postpaid. Popular 
Mechanics, Journal Building, Chicago. 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Replies may be sent 
toa number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


FOR SALE. 


POPULAR MECHANICS 


Telegraphy Self Taught 


A Complete Manual of Instruction by Thomas A. Edison, M. A. 


Rallroad corporations, telegraph companies, newspaper offices 
are always looking for first-class operators and this book will 
teach you howto rank among the top-notchers. Everything is 
tre ited in a clear, concise manner; batteries, operating keys, 
Morse code signals, commercial messages, order of trans- 
mission, provision, grain and stock abbreviations all fully 
explained and “written s> you can understand it.” Fully illus- 
trated with diagrams of line connections, circuits, ete. 


Price, Durable Cloth Binding, $1.00 Postpaid 
Popular Mechanics Co., Journal Bldg., Chicago 


FOR SALE. 


FOR SALE—Harness shop in small but 
prosperous town in Oklahoma, $800; has been 
established 3 years; only shop in town. Ad- 
dress Wm. Tichter, Jones, Okla. 

FOR SALE—One 11x17x12 125 H. P. Phoe- 
nix Compound Engine. Rebuilt. All wearing 

rts new. Good as a new engine. Cost 
2,000; will sell for $1,100. Unusual bargain. 
Address 721 Popular Mechanics. 


FOR SALE CHEAP—New treatise on steel 
welding and forging; all the new steels and 
welding compounds for same; also Thermite 
welding explained and 75 new steel working 
methods and recipes; also two colored scien- 
tific tool tempering charts A and B. All the 
above for one dollar. Samples free. Forty 
years a factory steel worker. W. M. Toy, 
Sidney, Ohio. Any one having bought my 
recipes can have the new treatise for 2 
eents In stamps. 


FOR SALE—Lantern slides made from orig- 
inal negatives of living wild birds in their 
haunts. Fifty cents each. 35 varieties, 150 
different views. Send for list. Robert W. 
Hegner, 9208 Pleasant Ave., Chicago, Il. 


FOR SALP CHEAP—Drug store fixtures, 
new soda fountain, scales, etc. Address Box 
36, Maurertown, Va. 


FOR. SALE—One complete set of tinner’s 
tools and machine. Send for list and price. 
Address W. B. Frymire, Bloomfield, Neb. 


FOR SALE—Tract of land of 200 acres, sit- 
uated in Liberty County, mile and a half from 
county seat; 100 acres in cultivation and 100 
acres covered with fine pecan trees; 3,000 
pounds of pecans for sale, 1,600 pounds as- 
sorted. For further particulars address J. C. 
Ditmore, Liberty, Tex. 


FOR SALE—5 H. P. Marine gasoline engine, tank, 
shaft, wheel, ete., complete; good condition. Chas. 
Line. 113 Quincy St., Chicago. 


FOR SALE—Any part of 150 shares of stock 
in the Leffler Electro-Magnetic Ry. Co., of 
Chicago, cheap. A. L. Brice, Green Bay, Wis. 


FOR SALE—Complete bicycle $9 to $12; send 
for sample or ask for catalogue. Brosius & 
Brosius, Fort Wayne, Ind. 


. MODERN CARPENTRY—A practical man- 
ual and complete guide fer all woodworkers. 
Price only $1, postpaid. Popular Mechanics, 
Chicago. 


GAS ENGINE OWNERS who have had 
trouble with lubrication can learn how to for- 
get it by addressing The Automatic Lubrica- 
tor Co., 1109 Caxton Bidg., Chicago. 


FOR SALE—Gem hand shirt ironer in good 
condition. Cheap for cash f. o. b. cars. W. 
J. Leonard, Pulaski, N. 


FOR SALE OR EXCHANGE—40 acres un- 
improved farm land in Fentress Co., Tenn.; 
fine climate; also White Plymouth Rock Cock- 
erels and Pullets. Address J. J. Kennedy, 
Bristol, Il. 

FOR SALE—A complete set of tinner’s tools 
with brake, also stock of supplies including 
pumps and tools for same, tinner’s wagon }s 
also included. Shop is connected with store, 
and if satisfactory arrangement can be made 
you can help out in store on days that you 
are not busy In shop. Address A. J. Koch, 
New Baden, Ill. 

ELEVATOR FOR SALE—Capacity 15,000 
bushels; situated in choicest part of the Red 
Address Lock Box 1783, Graf- 
ton, le 


SINGLE COMB WHITE LEGHORN EGG 
from pen No. 1, $1.50 per 15; pen No. 2, $2.50 
me 15. Fair hatch guaranteed. R. B. Howey, 

lano, Texas. 


WANTED. 


WANTED—Young man to learn the adver- 
tising business. Will receive practical instruc- 
tion in soliciting and writing advertisements. 
Young man of ambition, energy and ability can 
work into permanent and lucrative position. 
Salary from the start. Must be a resident of 
Chicago. Give age and particulars. Address 
eare of 729 Popular Mechanics. 


WANTED—One good tinner and plumber; 
experienced in hardware. Chas. eydert, 
Bayou Sara, La. 


WANTED-—I have a good place for upright 
young man who can make himself useful 
where plants, flowers and vegetables are grown 
and sold. State wages wanted with board. 
Augustus Caspers, Rochelle, IIl. 


WANTED—A good location for a square- 
ae gin. Write Lock Box 51, Valley Mills, 
exas. 


WANTED—lInventors who are looking for 
someone with experience in obtaining Patente 
and disposing patent rights to best advan. 
tage. New Book on Patents free. Addrese 
care Popular Mechanics. 


WANTED—To print your return envelopes. 
No. 6, 26X XX, for 10 cents. The Bee Farmer. 
Woodstown. N. J. 


PATENT FOR SALE—Wind mill regulator, 
takes full charge of wind mill, pump and all 
tanks, governs the mill in storms. For par- 
ticulars write E. Wuerfel, 466 Austin Ave., 
Chicago, Il. 


March 28, 1903. 


BUSINESS CHANCES. 

FOR RENT—Room: best. location in state 
~ —- 598 East Jefferson St., Frank- 
D, ind. 


PATENTS—Best of facilities. Roodhouse and 
Moore, 100 Washington St., Chicago. 


FOR SALE—On easy terms if sold at once, 
one of the finest stone, blacksmith and horse- 
shoeing shops in the state in fine growing 
town. Owner wishes to retire from black- 
smithing. A. G. Bimson, Berthoud, Colo. 


MECHANICAL DRAWINGS made accurate- 
ly. Prices reasonable. Address 726 Popular 
Mechanics. 


AUTOMOBILES 

FRONT AND REAR TUBULAR axles, 
wheels and tires, ete., for sale cheap. Ad- 
dress *‘C,”" 10 South Wall St.. Columbus, 0. 


CARBURATOR, $5.00; muffler, set of 
wheels, boiler drilled 14x16, all riveted, ready 
for tubes, $10.00; copper tubes for same, 
$10.00. Large brazer. Running gearless 


tires, set of rims 28x2% with nickle spokes 
and hubs. Address Box 523 Meyersdale, Pa. 

BARGAIN AUTOMOBILE, motorcycle mo- 
tors, running gear, bodies, parts gasoline en- 
gines, bicycles and sundries. Sell, exchange 
or pay cash for bargain. Make your wants 
known; can save you money. T. S. Culp 
Canton, O : 


PRINTED LISTS, each containing 2,000 
Names and addresses. 1,000 of which are 
automobile owners and 1,000 parties who con- 
template the purchase of automobiles, parts, 
motors or accessories. Sold under a positive 
guarantee, $5. Digest of gasoline engine pat- 
ent records $1. Castings for 5 H. P. auto- 
mobile gas engine. including those for float 
feed carburetter, $17 per set. “No personal 
checks.” S. M. Howell, Mechanical Engineer, 
194 N. 4th St.. Columbus. Ohio. 


SPECIAL 


GIN LOCATION. FINE! Box 346, Mar- 
flow, I. F. 


GAS ENGINE BOOK—New; a book for prac- 
tieal workers; tells what a Gas or Gasoline 
Engine is; how to purchase, install, operate 
and care for it. What to do when it gets 
stubborn and how to do it. Practical, compre- 
hensive and written in simple language. Cloth, 
144 pages, $1.00 postpaid. Popular Mechan- 
ics, Chicago. 

LINE DRAWING. Mechanical. Best 
grade. Address 730 Popular Mechanics. 


A WONDER—“‘THE WIZARD TOP.” An 
unequaled mechanical marvel and the great- 
est trick top ever invented. Will spin for six 
minvtes in any position and perform over 30 
tricks. Interests everyone with its variety 
of mysterious and puzzling antics. Substan- 
tially made of the best extra heavy cold- 
rolled sheet-steel and mechanically construct- 
ed. By mail postpaid, 25 cents. Los Gatos 
Novelty Co.. 604 Journal Bld.. Chicago, Tl. 


WILL TRADE—We have several farms that 
we will trade for hardware or city property, 
or will sell for cash. .Farms are near to mar- 
ket and first-class North Dakota soil. Do not 
write us unless you mean business. More 
Bros., Wimbledon, N. D. 


INVENTORS—If you are about to take out 
a patent write me before doing so. Particu- 
lars free. John G. Morrison, Free Press Bid., 
Milwaukee. Wis. 


Send 10 cents for the handsomest and most 
complete catalogue of high grade Pleasure 
Craft ever issued; beautifully illustrated; 
printed on heavy enameled paper; contains 
valuable information on Boats, Marine En- 
gines. Motors and all accessories. Address 725 
Popular Mechanics. 


IS THERE ANYTHING you want and can't 
find where it's made? Then write to-day to 
Popular Mechantes. 


WEST OF THE MOUNTAINS Its a vast ter- 
ritory destined to become the richest in the 
United States. Best opportunities in the 
country today. You can learn all about it in 
the illustrated magazine devoted to Western 
Industries and Mechanics, $1.00 per year. 
“Enterprise,.”” Mills Bldg.. San Francisco, Cal. 


BARRED PLYMOUTH ROCKS exclusively. 
Eggs from premium stock. Hawkins strain. 
Satisfaction aranteed. $1.00 per seting of 
15. Dr. M. L. Wistead, Wetaug, Il. 


POSITIONS WANTED. 

GRADUATED MECHANICAL DRAFTS- 
MAN wishes position. First-class reference. 
Address 727 Popular Mechanics. 


LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 


Please mention Popular Mechanics when writing to advertisers. 
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